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* when the sprocket has turned an angle orj’/2. the ehain line AB is moving 
up and down, and that the lever arm varies with rotation through the pitch 
angle, this results in an uneven ( not constant) chain exit velocity . Think of 
the sprocket as a 

* The chain velocity V is dejimd as the niiniher of feel eoniiii}^ off the sf)roeket per 
iijiit time, riuis the chain velocity in feet per minute is 
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* The maximum e^t velocity of the chain is: 
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^ * flic miniinuni exit vclodliLOixursal a diameter d. smaller than D. I 'sing the geumetrv 
ol fig. 17-17. we find /,; = . and the miimiumi exit velocity is.' 
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I'or smooth operation at moderate and high spccd^ it considered good 
practice to use a driving sprocket with at least 17 teeth: 19 or 21 wili qI' course, 
give a bettei life expectancy with less chain noise. - 

WJlilLis the effect of high chordal speed variation on the system? 

Note: the most successful drives have velocity ratios up'tQ_6iL_ 
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Solution of Problem 17-24 
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Wire Ropes 


• Wire ropes arc made out of slcel wires and arc used in many applicalions (sucl. 
as lu)isling. haulage, marine, ete...). 


• There are two basic ways of winding of wii e t opes. 

■ R€Qulor loy. wires and strands are twisted in opposite 
directions {do not kink or untwist). (Fig. 17-l9-a) 

■ Lang lay: wires and strands are twisted in the same 
direction {more resistance to wear and fatigue). (Fig. 17-19-b) 

























Ropes are designated by sire and configuration, for 

ic mm and has o strancis each 
6x7 haulage rope means: diameter zo mm ar 

having 7 wires. • u h • 

Table 17-24 lists some of the standard ropes along with their 

properties. Also see Table 17-27_ < 
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Table 17-27 
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i); sheave diameter 

This equation showTthe importance of using large diameter sheaves w i 
it reduces the stress developed in th e outer wire s). 

The recommended ratio fs 40(Jand up. 

















Tension in the rope causing the same stress caused by bending is called '' t/ie 
^ equivalent bending load” , Fi,, and it isJound as^ 

^ ^ ^ ^ ^ sf oT ^ rcK<, 
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where, ^ke 

is the area of the metal in the rope, and it is usually.!,,, tJ.J'Si/ 
(or from Table 17^27 ) 


r/„ : diameter of the wire & /): sheave diameter 


• y^e(t^pes'are selected according to two considerations, 

" Static considerations: the ability of the rope to carry the loacfjs. 

" yy^gr life (fatigue) consi derations : the ability of the rope to live for a certain 
number of load cycles. 
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Wire Ropes con (in 110(1 



























• The tension due to loads is then compared to the ultimate tens <^ — 
rope to find the static factor of safety 


iood thot 
be 


I/*’„ • snvninfh (if fhc ri)i}C • yfr^/^y/uc/Zm 

Thus, the 5*tati^fac^r of safe ty is 

;i = — \ 

Howevei ) the iiltini.itAer.iile load /•, rtiuil be USlilS^*' (actor ol 

tension caused by Ilexntg .be rope over .he sheave and 
safety can be found as: 


ds = 


t'i i~t’ i» 



Table 17-25 Rives the minimum rope factors 
applications. 
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f^f^tigue considerations: 





The amount of wear that occurs in ropes depends on the bearing pressure on 
the rope caused by the sheave and bV the <number of bends (ni/mper of the 
passes of the rope over the sheave) of tt\e rope during operatic>n. 


allowabl e fatigue tension {fatigue strength) for a rope is found as; 



iP/s„)s„,in 


2 


Moxmurt't that can be supported 

under certain beat mg pressure (P) for a 
certam number of bends 


Where, 


<P S,j\ bearing pressure to ultimate strength ratio. It is found 





































^ It should be noted that S], is the ultimate strength of t 
strength of the rope, (it usually not listed in the ta 


delernvTTed jtom a baldness tesfl 


Thus, the fatigue factor of safety can be found as. 



n, = 


Ff - F„ 


Ft 


ic not sudd en, asm 


■ It should be understood that the fatigue |^jpg of the outside wires 

solid bodies, but rather progressive. It ^ e it can be detected by ' 

(since they are subjected to highest stress). Theret 
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" It should be noted that S„ is the ultimate strength of the wir,esj TOt the 
itiength of the rope, {it usually not listed in the tables but it con be 
detenhlnedJiom aTfuniriessTesJ}* „ 


• Thus, the fatigue factor of safety can be found as: 


n, = 


h) - h), 


r, 



■ It should be understood that the fatigue failure in wire i opes is w^res 

solid bodies, but rather progressive. It shows as bieaking of the ou ^ 

(since they are subjected to highest stress). Therefore it can e c e 
periodic inspection. „ .. 
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1/ lor various wire lopeAliaineieis a aiul numivr o| suppoiimv ropes iit. 
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Example 17-6 

i/m I'nrm .1 i;ihK‘ .is lolluus: 
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W nv io|V MA's ;iiv iliycivio. ;is is ilu“ numhoi ol Mippm iiiii; i(>|vs, Nou- ih.ii Im oacli ni 
ilic I.Kit'i "I N.iloiN ovhihiK.i nuiMimiin I’lvdicialils ilu- hnjiosi laci.ti n| vilon iikivdsos 
\ viiji/;/ ll iIk' ic'(|iiHVil liK ltD i>l s.ik'iv wore lo Of 0 . i'nl\ iliroo ci toiii rDpos cixilO nicfi 
Uio KHpiuvnioni The m/os are <lillcivni; ^-in ropes wiili iliree ropt-s or ^-In io|Vs with 
iiDii lojvs f ile eosis iiH'likle not onl\ llie wires, km ih.' uiooseil wiiwh ilriniis 
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Solution of Problem 17-29 coiHiiiiied 




























